Quantifying carbohydrate-protein interactions by electrospray ionization mass spectrometry analysis.
The development of analytical methods capable of characterizing carbohydrate-protein interactions, which are critical for many biological processes, represents an active area of research. Recently, the direct electrospray ionization mass spectrometry (ESI-MS) assay has emerged as a valuable tool for identifying and quantifying carbohydrate-protein complexes in vitro. The assay boasts a number of strengths, including its simplicity, speed, low level of sample consumption, and the unique ability to directly probe binding stoichiometry and to measure multiple binding equilibria simultaneously. Here, we describe the implementation of the direct ESI-MS assay for the determination of carbohydrate-protein binding stoichiometries and affinities. Common sources of error encountered with direct ESI-MS analysis of carbohydrate-protein interactions are identified along with strategies for minimizing their effects. The application of ESI-MS and a catch-and-release strategy for carbohydrate library screening are also described. The utility of the direct ESI-MS assay can be extended by combining the technique with competitive protein or ligand binding. An overview of these "indirect" ESI-MS methods is given, as well as examples of recent applications.